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(57) A printing method and apparatus for record- 
ing on a printing medium in which an image 
having a mark is printed on the printing medium 
by a method, such as screen printing, other 
than the ink-jet method. An image is then prin- 
ted on the printing medium as by the ink-jet 
method. At such time the mark that has been 
printed on the printing medium is detected and 
a corresponding image is printed, on the image 
already printed on the printing medium, on the 
basis of the position of the mark detected. 
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SPECIFICATION 

BACKGROUND OF THE INVENTION 



1. Field of the Invention: 

and a processed article obtained by working the printed matter. 
2 Description of the Related Art 

5^T^^^P**Q is monochromatic and a case in which a inks d Fa plura.it, - of 



fSSer" if"tte amount of ink that attaches itself at the proximity of the nozzle jetting ports becomes large 
in J^ XZ^t of ink jetted from the nozzle, a deaning operation is necessary to remove the at- 
tached ink. This results in reduced printing speed overall. 

raking it possible to perform printing while eliminating effects upon the pnnt.ng .mage. 
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Another object of the present invention is to provide a printing method and apparatus in which marks that 
are used for positioning of an image printed in another printing process, are printed using ink having a very 
low heat resistance and the marks are erased by heating at the end of the printing process, thereby making it 
possible to perform printing while eliminating effects upon the printing image. 
5 A further object of the present invention is to provide a printing method and apparatus, in which a textile 

printing portion of a uniform single color is printed by a method other than the ink-jet method, thereby improving 
picture quality, as well as printed matter obtained by using the method and apparatus and a processed article 
obtained using the printed matter. 

A further object of the present invention is to provide a printing method and apparatus through which it is 
10 possible to compensate for a decline in printed color density and insufficient dyeing in case of a cloth having 
a high ink absorbency or when dying is performed using a monochromatic ink, where the absolute amount of 
ink tends to be insufficient 

Yet another object of the present invention is to provide a printing method and apparatus through which 
the lifetime of an ink-jet head can be prolonged by lightening the textile- printing load of ink-jet printing. 
15 Still another object of the present invention is to provide a printing method and apparatus through which 

it is possible to lower running cost and minimize maintenance. 

A further object of the present invention is to provide a printing method and apparatus through which the 
amount of ink jetted from an ink-jet head is reduced to decrease the amount of ink that attaches itself to the 
vicinity of the jetting ports, thereby making it possible to reduce the number of cleaning operations needed to 
20 remove the attaching ink and, as a result, raise the overall printing speed. 

Other features and advantages of the present invention will be apparent from the following description tak- 
en in conjunction with the accompanying drawings, in which like reference characters designate the same or 
similar parts throughout the figures thereof. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram illustrating the basic construction of a textile printing apparatus according to an 
embodiment of the present invention; 

Fig. 2 is a perspective view illustrating the construction of a printing section in the textile printing apparatus 
30 according of the embodiment; 

Fig. 3 is a top view showing the construction of the printing section; 

Fig. 4 is a perspective view for describing an ink jetting surface of an ink-jet head according to the em- 
bodiment; 

Fig. 5 is a structural sectional view showing the overall construction of the textile printing apparatus ac- 
35 cording of the embodiment; 

Fig. 6 is a perspective view showing the construction of a printing section and drying section of the textile 
printing apparatus according of the embodiment; 

Fig. 7 is a diagram showing the flow of image signals in the textile printing apparatus according of the 
embodiment; 

40 Fig. 8 is a diagram showing the flow of image signals in the textile printing apparatus according of the 

embodiment; 

Fig. 9 is a diagram showing the flow of image signals in the textile printing apparatus according of the 
embodiment; 

Fig. 10 is a diagram showing an example of a palette table in the textile printing apparatus according of 
45 the embodiment; 

Fig. 11 is a diagram showing a screen textile printing apparatus according to an embodiment of the present 
invention; 

Fig. 12 is a flowchart illustrating processing for reading marks on cloth in an ink-jet textile printing appa- 
ratus according to this embodiment; 
so Fig. 1 3 is a diagram for describing the position of an ink-jet head when a cross mark is read in ink-jet textile 

printing apparatus according to this embodiment; 

Fig. 14 is a flowchart showing printing processing in the ink-jet textile printing apparatus according to this 
embodiment; and 

Fig. 15 is a diagram for describing an ink-jet textile printing method according to this embodiment 

55 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will now be described in detail with reference to the ac- 
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C0 TSpSL. the ten, "printing" indudes the meaning of "texti.e printing" and refers broadiy to ap- 
Dlvina an image to a printing medium such as cloth or paper. 

" IxampTes of printing media that can be mentioned include cloth wall pa P^*^ 
present invention'* particularly we., suited to a Jj^—p « J^t^SSSS 
or wallpaper. Further, in the present invention, the temi cloth refers > tc aw embo diment. 

& with the required amount ol ink, hM ink ■ W 3. T« * ««*d ^ 

£S the Prt-i 1- ° - 2 l^r^S end « in oareiaoe. 

ink from the nozzles (this is a pressurized recovery operat.cn). At th.s t.me the head recovery 

Ts 7££S3S!S* *. operation of the printing section of this embodiment E.ements Her, 
Fig. 3 is a plan v.ew lor ae » k re f er ence numerals and need not be described again. 

ink and black-colored ink, respectively. 

The operetion .f tree ink-Jet printing aptuMu,. will no* to *«tod m 

one pnntmg scan. The carnage w ib men concurrentlv conveyed in the sub-scan 
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A head cleaning mechanism 445 performs cleaning using water. This mechanism does not have any direct bear- 
ing upon the invention and need not be described in detail. 

The overall construction of the textile printing apparatus of this embodiment will now be described with 
reference to Fig. 1. 

5 Numeral 101 denotes a host computer which transfers printing image data to the control circuit 102 of the 

apparatus. The source of this image data is not limited to the host computer 101. The data, which can take on 
various forms, may be transferred by a network or handled off-line via a magnetic tape (MT) or the like. The 
control circuit 102 supervises overall control of the textile printing apparatus and manages the apparatus. The 
control circuit 102 has a CPU 110, a ROM 111 storing the control program of the CPU 110, and a RAM 112 

10 used as the work area of the CPU 110. A control panel 103 has various function keys and a display unit for 
displaying various messages and the like for the operator to see. A cloth feeding machine 104 conveys a cloth 
to be printed, in accordance with the direction from the control circuit 102. The cloth feeding machine 104 is 
corresponding to a cloth feeding section B described later according to Fig. 5. 

A driver unit 105 drives various actuators, such as a variety of motors and solenoids, in conformity with 

15 commands from the control circuit 102, and outputs signals from various sensors to the control circuit 102. 
The carriage motor 19 is for conveying the head carriage 44. Numeral 23 denotes an ink-feed motor and 22 a 
conveyance motor for conveying the cloth. Though the ink-jet head 9 in Figs. 2 and 3 has been described for 
a case in which there are only four heads for the four colors (C, M, Y, Bk), two special-color heads (S1 , S2) of 
two colors also are mounted on the textile printing apparatus. Further, the head is not limited to one per color. 

20 A plurality of heads may be mounted per color to raise the printing speed. In such case the weight and volume 
of the head carriage 44 increase and, hence, the carriage motor 19 will be larger than that used in an ordinary 
printer or copier. 

In order to perform printing continuously on a cloth having a length of as much as several dozen meters, 
a large amount of ink is consumed in continuous fashion. In certain cases, an enormous amount of ink is used 

25 in, say, one hour. Accordingly, the ink-feed motor 23 is necessary in order to convey the above-mentioned ink 
carriage, which mounts the ink tanks 14 accommodating a large quantity of ink, in operative association with 
the head carriage 44. Numerals 24, 25 denote pressurizing motors, and numerals 26, 27 designate capping 
motor corresponding to cap drivers. As will be described later, two of the capping motors are prepared in order 
to construct the head in two stages. Numeral 28 denotes an air-recovery motor for the ink-jet head, and 29 a 

30 water wipe-off motor for the ink-jet head. The sensors 54-57 sense the position of the ink-jet head and in- 
formation indicating whether cloth is present or not When the carriage motor 19 is driven in stepwise fashion, 
a carriage counter 58 counts the drive pulses to sense the present position of the head carriage 44. A descrip- 
tion of fan motors and solenoids is omitted. Head driving signals are sent to each head via a flexible cable and 
a relay board 107. 

35 Fig. 4 is an external perspective view of the ink-jet head 9, as seen from the printing face thereof, in the 

printing section of the textile printing apparatus according to this embodiment. Portions similar to those of the 
other drawings are denoted by like reference numerals and a description thereof is omitted. 

Fig. 5 shows an example of the construction of an ink-jet printer serving as the textile printing apparatus 
according to this embodiment Fig. 6 is an enlarged perspective view of principal portions. The textile printing 

40 apparatus (printer) of this embodiment basically comprises a cloth feeding section B for feeding rolled cloth 
that has been subjected to screen printing, described later, a main section A for accurately feeding delivered 
cloth line by line and printing on the cloth by ink-jet heads 9, 9', and a take-up section C for drying and taking 
up the printed cloth. The main section A comprises a cloth precision-feed area A-1 including a platen, and a 
print unit A-2. 

45 The rolled cloth 36 that has been subjected to screen printing is fed out from the cloth feeding section B 
and delivered to the main section A. The latter includes a thin endless belt 37, driven stepwise in precise fash- 
ion, stretched between a drive roller 47 and a winding roller 49. The drive roller 47 is driven stepwise directly 
by a high-resolution stepping motor (not shown) so that the belt is fed incrementally by an amount equivalent 
to each step of the motor. The delivered cloth 36 is pressed against the surface of the belt 37, which is backed 

50 up by the winding roller 49, by a pressing roller 40, as a result of which the cloth is affixed to the surface of 
the belt 

The cloth 36 fed stepwise by the belt 37 is broughtto a first printing section 31. Here the cloth 36 is oriented 
by the platen 32 on the back side of the belt 37 and is printed upon by the ink-jet head 9 from its front side. 
Whenever one line of printing ends, the cloth 36 is fed stepwise a prescribed amount Heating is then applied 
55 by a heating plate 34 from the back side of the belt and the cloth is dried from its front side by hot air sup- 
plied/discharged by a heating duct 35. Next, at a second printing section 31\ superposed printing is performed 
through a method similar to that applied at the first printing section. 

The cloth 36 on which printing has been completed is peeled off the belt 37, dried again by a post-drier 
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to post-treatment after being colored, washed and dried by patch process.ng. A manuracx P 



15 



20 



25 



30 



35 



40 



45 



°' "CtS! «*><* da,™™ taaain, m. (to. - tog* — ■» » »«•• p™"-* *»* f 

anrf GPIB controller 502 of the control circuit 102 and stored in an image memory 505 of the RAM 112 via a 

SSSS^lSS ita starts to be read out of the image memory 505 and print.ng Pn-m^ 
Sto« Timage date?ent from the host computer 1 01 is a raster image, it is necessary ».»MrtM» 
s,ince image obis nozz i es 0 f the ink-let heads in the first and second printing sections 31. 

TilT^^Z Ze ^O^ 506 Furthermore, the image data thus converted is enlaroed 
31 . This is came out oy _a c v ^ utted b the en|argin g unrt (MAGIC) 507 is the very data 

SIS 3 nSSS^S embo'dimenjthe signal is an jjj. ^ *na L 

In Fig 8 a palette-conversion device (programmable array logic, abbreviated to PAL) 508 ^«^ n 
version o color data by referring to a conversion table (SRAM) 

ment two special colors 81. S2 are provided in addition to the four colors of cyan (C). magenta (M). yel.ow 

00 Fig 'ti^S^XSS^ of image data performed by these palette tables. ,n case of 
an 3£ paTeSero are 256 inputs of 0 ~ 255. These examples of conversions are as follows, with ref- 

be ; 9 Tstterod 9 a light gray coior is obtained (cyan, magenta and yellow are all »10») 
s entered: solid "255- printing is performed in special color 1 (Si) 
is entered: solid "255- printing is performed in special color 2 (S2) 
is entered: a bluish color is obtained by a color mixture of cyan and magenta (both 150 ) 
is entered: solid "255" printing is performed in black ,h^h »9nrn 

is entered: a reddish color is obtained by a color mixture of magenta and yellow (both 200") 



When "1" 

55 When "2" 

When "3" 

When "4" 

When "5" 
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When "6" is entered: a color more reddish than in the case of "5" is obtained by a color mixture magenta 
and cyan 



When "254" is entered: solid "255" printing is performed in yellow 
5 When "255" is entered: nothing is printed 

An example of a concrete circuit arrangement of such a palette conversion table is a so-called look-up table, 
in which the input (palette data) is applied to a RAM address and data that has been stored at this address is 
adopted as a conversion value. Of course, if the conversion data of this conversion table is fixed, the table 
may comprise a ROM instead of a RAM. Thus, the device (PAL) 508 for palette conversion manages the RAM 
10 112 and functions as an interface with respect to the CPU 110. 

The next stage, namely an HS conversion PAL 510, compensates for a variance in printing density corre- 
sponding to each jetting nozzle of the ink-jet heads. This also is a table conversion. For example, a data con- 
version to greater density is made for a nozzle exhibiting low printing density, and a data conversion to lower 
density is made for a nozzle exhibiting high printing density. No change is made for a nozzle exhibiting inter- 
15 mediate density. An SRAM 511 for table conversion is similar to the SRAM 509. 

Ay-converter 512, which is the next stage, raises and lowers overall density for each color. As in the case 
of the above-described palette conversion and HS conversion, the -/-converter 512 has a table 513 correspond- 
ing to each color. In a case where no conversion is made by the y-converter 512, a conversion based upon a 
linear-characteristic table is carried out More specifically, 
20 "0" is outputted in response to a "0" input; 

"100" is outputted in response to a "100" input; 
"210" is outputted in response to a "210" input; and 
"255" is outputted in response to a "255" input. 
The next stage, namely MASSE (a binarizing circuit) 514 has a pseudo-tone function. The input is eight- 
25 bit tone data and the output is binarized one-bit pseudo-tone data. Tone representation is based upon the num- 
ber of ink-jet dots printed per unit area. Though the details are not described, densities of an image desired 
to be printed are saved successively in concatenated memories (SRAMs) 515. Thus, items of binarized data 
C1, M1, Y1, K1, S1, S2 corresponding to the respective colors are generated. Since the binarized signals of 
the respective colors subsequently pass through similar circuitry, the following description will deal solely with 
30 the cyan data C1. 

As shown in Fig. 9, the binarized C1 signal eventually enters an SMS simulator 606. However, since a 
pattern generator (PG) 601 for textile printing in the printer and data in an EPROM 602 may also be used before 
this occurs, a selector 603 is provided to change over between the signals. Data for pattern generation (PG) 
is stored in the EPROM 602, and the output of the EPROM is capable of being read under the control of the 

35 binary PG controller 601 . 

In case of textile fabrics, a logo such as the brand name of the maker often appears on the edge of the 
fabric. Logo data for this purpose is stored in the EPROM 605. Furthermore, a logo controller 604 manages 
the position at which the logo is printed, the length of the logo, etc. 

The SMS (sequential multiscan) generator 606 generates data for performing printing, in which dots are 

40 superimposed by a plurality of ink-jet heads. The purpose of this is (A) to correct irregular density of the ink- 
jet heads, and (B) to raise printing density. The effect of this resembles that of the HS converter PAL 510, de- 
scribed above. The SMS generator 606 outputs the input data in a prescribed sequence to a concatenated- 
memory controller 607 and a concatenated-memory controller 608 by switching between the two. Concaten- 
ated memories 151, 155 are data accumulating memories for correcting data output timing based on the phys- 

45 ical positions of the heads. The input image data is accumulated temporarily and read out at a timing conform- 
ing to the physical positions of the heads. The concatenated-memory controllers 607, 608 are controllers for 
managing the concatenated memories 515, 151. Numerals 609, 610 denote data rearranging units (PUFFs) 
for rearranging data in conformity with the ink-jet heads. The cyan data resulting from this conversion is sent 
to two heads 9C, 9C via the relay board 107. Since operation is performed in the same manner with regard 

so to the other colors, this need not be described. 

The construction of a flat-type automatic screen textile printing machine will now be described, with ref- 
erence to Fig. 11, as a textile printing apparatus other than that which relies upon the ink-jet method set forth 
above. 

The cloth 36 is fed into an endless belt 702 by a cloth feeding device 701. Since a soluble rubber paste 
55 has been applied to the surface of the endless belt 702 by a belt pasting device 703, the cloth 36 becomes 
firmly affixed to the belt 702. As a result, the cloth 36 is delivered by rotation of a drive roller 704 in accordance 
with movement of the belt 702, and an operation in which the cloth is advanced and temporarily stopped is 
repeated in operative association with movement of the belt 702. When the cloth is temporarily stopped, a 
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screen frame 705 is lowered onto the cloth 36. At the same time a paste spatula is operated automatically by 
aTepamTe mechanism to perform printing on the doth 36. Pre-printing process >"» >"S^S^ 
the same operation a number of times equivalent to the number of colors printed. When the pre-pnnting op- 
erattonTndsTe doth 36 is peeled off me belt 702, passed through a drier 706 and introduced to text epr,nt,ng 
m^SrimZ upon the ink-jet method described earlier. It should be noted that the paste that has been 
a^tashed off bya washing 

of the belt 702 also is removed by a heater 708. The belt is then advanced to the front of the machine. Soluble 
Sr^n!!tf£ by the belt pasting unit 703 in the manner described above and an operation s.milar 

10 Tci^rigaTd textile printing by the inR-Jet method have been described above. Described 
next wTbeSe IstrucL and example of operation of a textile printing system that combines these two 

met 1n1he screen textile printing process shown in Fig. 11. cross marks, which are images representing , pos- 
ition are formed on a screen printing plate together with a printing pattern. The cross marks are pnnted along 
he edae ofThe doth 36 at regular Intervals in the screen printing process. As a result, position Mm. ion 
correspond ng to me pattern position on the doth 36 is capable of being added to the doth 36 by being pnnted. 

olari y a logo such as a company name is printed along the edge of the doth 36. As long as the logo 
is not a mS that may be mistakenly recognized as a cross mark, any type of logo mark may be used wrthout 
iuloTroblems By loading the doth 36. which has thus been subjected to screen pnnt.ng, .n the above- 
ZZ£1^*L printing apparatus, position images can also be printed with facility at the same t.me 

^YeTotn sVtha^as passed through this screen textile printing process is loaded in the textile printing 
aooaratus shown in Fig. 5, whereby the doth is conveyed by the pressing roller 40 and belt 37 

above, the head Lriage prints on the cloth 36 while it travels on the guide shafts 
At this time the image (cross mark) printed on the edge (the left edge, for example) of the c ot ,36 is ead .n 
bv he image-sensing line sensor 57 in synchronism with control for driving the carriage motor 1 9 The distances 
S^ISSor 57 and the printing heads 9M ~ S2 are predetermined, and so is the length from the 
crosTmariTto the position at which printing of the image starts. Therefore, when dotstrings (forming the cross 
SSL of a prescribed number of consecutive dots in the longitudinal and transverse d.rechons are 
detected this means that the printing starting position of each ink-jet head has been found 

Thto processing will now be described with reference to the flowchart of Fig. 12 and the d.agram of F.g 
1 3 ^uSSLon relates to the first printing section 31 relying upon the carriage 44. It goes without 
laying Si processing is realized in the same manner also with regard to the printing sect.on 31 havmg the 

M ™A? e teD S1 in Fiq 12 the head carriage 44 is moved to a position sensed by the printing-start sensor 54, 
at JSH time t eSr age Inter 58 is cleared to "0". Next, at step S2, the head carriage 44 sterts moving 
to Sfl and the carriage counter 58 is incremented each time the carriage motor 19 is rotated by one step^ 
This operation !s performed until a cross mark 231 (see Fig. 1 3) is sensed. Wher .the < » 1""^- sensed 
bv the line sensor 57. the value of the count prevailing in the carriage counter 58 at this time is read. 

" The TnZn is hown in Fig. 13. Here the special-color heads 81. S2 are omitted. As shown m Fig. 13 
the I ne sensor 57 is situated above the cross mark 231. The spacing between the cross mark 231 and the 

lading end of an image area 230 to represented by T1 . Further, the spacings between the line sensor 57 an 
the cyan head 9C. magenta head 9M. yellow head 9Y and black head 9Bk are represented by T2, T3, T4 and 
t*5 respectively These spacings (T1 ~ T5) are predetermined. 

' ~£S£X step S5, 9 at which a printing starting posftion for printing by the ink-jet head of each oolor 
is obtained. The printing starting positions found are stored in the RAM 112 in correspondence with the step 

"tS.S SS K ^ actuaily performed will be described with ^JJj 
chart of Fig 14. Here processing of Fig. 12 for finding the printing starting pos-t.on and pnnt.ng process ng .n 
Fri?are illustrated by different flowcharts. However, the processing illustrated by the flowchart of F,g. 12 
mav be executed before the printing processing each time the carriage is scanned. 

%trat?tep S10 in Fig. 14. image data to be printed is stored in the image memory 505 the head carnage 
44 is moved rightward from the home position and continues to be moved up to the posrtjon sensed by the 
printing-start position sensor 54 (step S11). The carriage counter 58 is deared to zero at »»^to* the 
pmoram proceeds to step S1 2. at which scanning of the carriage 44 is started. The carnage counter 56 hs in- 
Zented each time the'carriage motor 19 is rotated by one step. ^^^^^jSSE 
position shown in Fig. 13 is determined by comparing the number of steps stored in the RAM 112 and the value 
[nTcTmaTe counL 58. When the two agree, the program proceeds to step S14. where the image memory 
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505 starts being read and it is judged whether the carriage 44 has been conveyed by (T1-T2). If the carriage 
44 has been conveyed by (T1-T2), this means that the cyan head 9C has reached the leading end of the image 
area 230. The program then proceeds to step S1 5, at which driving of the cyan head 9C is started based upon 
the cyan data C1 and printing of the cyan data begins. 

5 Next, the program proceeds to step S1 6, at which the head carriage 44 is conveyed rightward to be moved 

by (T1-T3)ormore, whereupon printing of the magenta dataMI starts at step S 17. Thenceforth, and in similar 
fashion, printing of the yellow data begins (step S19) when the head carriage 44 has been moved by (T1-T4) 
or more, and printing of the black data K1 begins (step S21) when the head carriage 44 has been moved by 
(T1-T5) or more. It is then judged at step S22 whether one line of printing has ended or not If one line of printing 

10 has not ended, the program returns to step S15 so that the above-described processing is executed again. If 
it is found at step S22 that one line of printing has ended, the program proceeds to step S23, at which the car- 
riage 44 is returned to the home position and the printing processing for one line is terminated. By thus re- 
peatedly executing one line of printing processing, printing can be carried out over the entirety of the cloth 36. 
In order to achieve accurate overlapping of patterns in the above-described printing processing, the 

15 amount of rotation of the conveyance motor 22 that conveys the cloth 36 is controlled and the image data is 
displaced in the cloth-feed direction when this data is converted in conformity with the nozzle array of the ink- 
jet heads. By thenceforth performing an operation similar to that of the ink-jet printing apparatus, textile printing 
is carried out and then drying and coloring processes to complete textile printing processing. 
An ideal example of an ink-jet textile printing method will now be described. 

20 Fig. 15 is a flowchart for describing the textile printing method. Cloth is printed on at a screen printing step 
251, after which an image is printed on the cloth at an ink-jet printing step 252. This is followed by drying (in- 
clusive of natural drying) (step 253). Next, a fixing step 254 is executed. Here dye on the fibers of the cloth is 
dispersed and the dye is caused to fix on the fibers by reactive fixing. As a result of step 254, it is possible to 
obtain satisfactory color generation and fastness of the dye by fixing. 

25 The dispersion and reactive fixing process 254 may be one well known in the art. For example, a steaming 
method can be mentioned. In this case, the cloth may be subjected to an alkaline treatment before the printing 
step 252. 

Thereafter, in a post-treatment process, unreacted dye is removed and substances used in pre-treatment 
are removed (washing step 255). Finally, printing is completed through an adjusting and finishing step 256, at 

30 which defects are corrected and the cloth is ironed. It should be noted that the finishing step 256 may include 
removing the marks by applying light or heat to the marks, which have been printed using ink having low light 
resistance or low heat resistance. 

In the embodiment set forth above, screen printing and ink-jet printing are applied to the same side of the 
cloth 36. However, it is possible to apply screen printing to one side of the cloth and ink-jet printing to the other 

35 side. In such case the cloth 36 that has been subjected to screen printing would be conveyed with its un printed 
side faced toward the ink-jet heads. The image-sensing line sensor 57 would be placed at a position on the 
right edge of the cloth to read the position image (the cross mark). Thenceforth, and in similar fashion, printing 
processing by the ink-jet method would be applied in correspondence with pattern positions on both sides of 
the cloth. 

40 Further, in the foregoing embodiment, the position image (cross mark) is applied to the position of the logo. 

However, this does not impose a limitation upon the invention, for the mark may be placed at an appropriate 
location which can be positioned at will. There are various methods available for applying the position image. 
Examples are as follows: 

(1) The position mark is printed using a printing plate of an inconspicuous color, such as the color yellow, 
45 and the sensitivity of the image sensor 57 is made to conform to this color. 

(2) Printing is performed using an ink having a very low light resistance, printing is performed by the ink- 
jet method and then the ink is erased by irradiation with light, such as ultraviolet light. 

(3) Printing is performed using ink having a low heat resistance, printing is performed by the ink-jet method 
and then the ink is erased by heating, as in a color-generation treatment. 

so The printed matter that has been subjected to the post-treatment described above is subsequently cut to 
a desired size and the cut pieces are subjected to a working step 257, which is for obtaining a processed article 
by sewing, bonding or fusing the cut pieces together. Thus, a final manufactured product 258 is obtained. Ex- 
amples are apparel such as a one-piece dress, skirt, necktie or bathing suit, as well as a mattress cover, sofa 
cover, handkerchief, curtain, etc. Methods of working cloth such as by sewing to obtain apparel or other useful 

55 products are described in many well-known publications. It is also well known matter to make clothing or daily 
necessities by processing (e.g., sewing) clothes. 

Furthermore, in ink-jet printing according to this embodiment, a printing apparatus is described that is one 
of the ink-jet recording types, in which means (e.g., an electrothermal transducer or laser beam, etc.) is pro- 
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excellent response. . 1RP4 d6 o 359 and 4 345 262 are suitable as drive pulses having 

described in the specif ication of USP 4.313,124. which discloses an invention relating to the rate of increase 
in the temnerature of the above-mentioned thermal working surface. 
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may be used in a form in which they oppose the electrothermal transducer in a state in which they are held 
as a liquid or solid in the recesses or through-holes of a porous sheet, as described in Japanese Patent Appli- 
cation Laid-Open Nos. 54-56847 and 60-71260. In the present invention, the most effective method of dealing 
with these inks is the above-described method of film boiling. 

5 As to the form of the ink-jet printing apparatus of the present invention, the apparatus may be provided 

integrally or separately as to an image output terminal of an image processing apparatus such as a computer. 
In addition, other configurations include a copying machine in combination with a reader or the like, a facsimile 
machine having a transmitting/receiving function, etc. 

In accordance with the embodiment of the invention as described above, a printing system is constructed 

10 that is a combination of conventional printing such as roller printing and printing processing that relies upon a 
new printing method, namely the ink-jet method. As a result, the following effects are obtained: 

(1) By using screen textile printing to print on a textile printing portion having the same uniform color, pic- 
ture quality can be improved. 

(2) It is possible to compensate for a decline in printed color density and insufficient dyeing in case of a 
15 cloth having a high ink absorbency or when dying is performed using a monochromatic ink, where the ab- 
solute amount of ink tends to be insufficient. 

(3) Since the load of textile printing relying upon the ink-jet method can be alleviated, the service life of 
the ink-jet heads can be prolonged. As a result, it is possible to lower running cost. In addition, maintenance 
work such as head replacement is reduced correspondingly. 

20 (4) By reducing the amount of ink jetted from the ink-jet heads, the amount of ink that attaches itself to 

the vicinity of the jetting ports also is reduced. This makes it possible to reduce the number of cleaning 
operations necessary for removing the attaching ink and, as a result, to raise the overall printing speed. 
(5) The ink colors capable of being printed can be increased without changing the number of heads that 
perform ink-jet textile printing, and the types of colors produced by combining these ink colors can be in- 
25 creased by a wide margin. 

Thus, in accordance with the present invention as described above, it is possible to provide a printing ap- 
paratus and method of a higher picture quality, in which improvements are made in terms of printing speed, 
maintenance and running cost. 

As many apparently widely different embodiments of the present invention can be made without departing 
30 from the spirit and scope thereof, it is to be understood that the invention is not limited to the specific embodi- 
ments thereof except as defined in the appended claims. 



Claims 

35 

1. A printing apparatus for performing printing on a print medium, comprising: 

printing means for printing an image having a mark on the print medium by a method other than 
an ink-jet method; 

detecting means for detecting the mark printed by said printing means; and 
40 print means for printing a corresponding image on the image printed by said printing means on the 

basis of the position of the mark detected by said detecting means. 

2. The apparatus according to claim 1, wherein printing of the image by said printing means is performed 
on one side of the print medium and printing by said print means is performed on the other side of the 

45 print medium. 

3. The apparatus according to claim 1, wherein said detecting means detects the mark in at least one di- 
rection of a direction perpendicular to a feed direction of said print medium and said feed direction. 

^ 4. The apparatus according to claim 1 , wherein said detecting means uses a magnetic sensor and said print- 
ing means performs printing using magnetic ink. 

5. The apparatus according to claim 1 , wherein said printing means prints the image by screen printing and 
said print means performs printing by the ink-jet method. 

55 6. The apparatus according to claim 1 , wherein said mark is printed using ink exhibiting low light resistance, 
low water resistance or low heat resistance. 

7. The apparatus according to claim 1, wherein said mark is a mark indicating a position for printing a logo. 
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8 The apparatus according to claim 1 , wherein said printing means has a recording head, and said recording 
head is an ink-jet recording head for performing recording by jetting ink. 

. „. . m » wh prPin said recordinq head is a recording head for jetting ink by 

plied to ink. 

of the position of the mark detected at said detecting step. 

11 The method according to claim 10, further comprising a fixing step of fixing ink. which has been applied 
to said print medium at said print step, to said print medium. 

12 The method according to Cairn 1 1 . further comprising a washing step of applying a washing treatment to 
* the print medium, which has been printed on, after said fixing step. 

13. The method according to claim 12, wherein said washing step is for removing unreacted dye or a sub- 
stance used in pre-treatment 

print step. 

16. The method according to claim 10, wherein said print medium is cloth. 

17. The method according to claim 10, wherein said print medium is wallpaper. 

18. Printed matter obtained by executing the print method as claimed in claim 1 0. 

19. A processed article obtained by further working the printed matter as claimed in claim 18. 

i -vj. ^rriinn to claim 19 wherein said processed article is obtained by cutting said 

ished processed article. 

21. The processed article according to claim 19, wherein said process for obtaining the finished processed 
article is sewing. 

22. A print method for printing on a cloth, comprising the steps of: 

first Drintinq on a cloth using a printing plate; and 

second printing on the doth printed by the first printing step, using an mk-jet pnnfng head. 

23. The method according to claim 22, further comprising a fixing step of fixing ink. which has been applied 
to said cloth at said second printing step, to said cloth. 

» 24 The method according to claim 22, further comprising a washing step of applying a washing treatment to 
the cloth, which has been printed on, after said fixing step. 
25. The method according to claim 24. wherein said washing step h for removing unreacted dye or a sub- 

stance used in pre-treatment 
26 The method according to claim 22. wherein said ink-jet printing head has a thermal energy generator for 
' applying heat to ink and jets ink by utilizing the thermal energy. 
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A printing apparatus comprising: 

means for detecting indexing marks on sheet material, and ink jet image applying means operable 
in accordance with the detected index marks to print on regions of the material determined by said index 
marks. 
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